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is equal to the sum of the areas
ON, P& + N^P^R* + ...
Now if the distances ON19 ^N^ etc- are sufficiently small the points Plt P.2...et,c. will lie on a continuous line OP1P2...P^ and the sum of the rectangular areas N^N^P^R^ etc. will coincide with the area bounded by this line, and the lines ON and PN. This area then represents the work done in charging the conductor.
But since the potential is proportional to the charge it follows that OPIP2...P is a straight line. The area then representing the work is therefore a triangle on the base ON and of altitude PN.
The area of this triangle is £ PN . ON or J VQ, where Q is the sum of the small quantities qlt #2, etc.
Hence the work done in charging a conductor to potential V with a charge Q, all other conductors in the field being at zero potential, is ~£ V. Q.
The charged conductor has acquired energy, and its energy or capacity for doing work is measured by the work done in charging it.
Hence the energy of this charged conductor is J V. Q.
Since we have Q = CV we can express this energy E in terms either of Q or V and the capacity.
For substituting for Q we obtain
E=\VQ while substituting for V we get
Thus the work done in charging a conductor with a given charge is inversely proportional to its capacity, while the work clone in charging it to a given potential is directly proportional to its capacity.
The method of proof should be compared wifch that given in GlaHcbrook, Dynamics, § 39, for finding the space passed over by a particle moving with known velocity, and the formulas obtained with thoHC found for the space traversed when the acceleration is constant,
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